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FROM THE EDITOR ... 
This world of ours is a new world, in which the unit of 
knowledge, the nature of human communities, the order of 
society, the very notions of society and culture have 
changed, and will not return to what they have been in the 
past. What is new is new, not because it has never been 
there before, but because it has changed in quality. 
J. Robert Oppenheimer 
Undeniably, this world of ours has changed. Our knowl-
edge base has expanded to new dimensions, our interac-
tions have become more complex, our social systems have 
been redefined, and our fundamental ideas about the world 
and our neighbors have been transformed . 
Admittedly, technology, information , and human manip-
ulation are the change masters of our infrastructures, They 
influence the way we work and play, the way we learn, and 
the way we communicate with others. What is different today 
is that new qualities of technology and information have 
emerged and permeated our existence. No longer is technol-
ogy excessively bulky, exceedingly expensive, or selectively 
employed. Now, the reverse is true. No longer is information 
restricted, unretrievable, or long in coming . Today, informa-
tion is readily available within a nanosecond. Technology 
has not only refined , but also restructured , the ways and 
means by which information can be obtained and transmit-
ted . Without question, an "Information Superhighway" has 
been built. 
Every second, knowledge and information are not only 
invariably changing, but constantly accelerating. Yet, knowl -
edge is stagnant unless we can apply it. Information isn 't 
knowledge until we can use it. With both , it is the human ele-
ment that makes the difference. Our capacity to think posi -
tions us on a perpetual merry-go-round as we persistently try 
to find other ways to ride it. Our creative talent indubitably 
coerces us to find the horse of a different color in anticipation 
of riding higher or longer. Our speculative reasoning fre -
quently leads us to seek another site, to ride still another 
horse on still another merry-go-round. Our gregarious nature 
drives us not only to make sense of knowledge and informa-
tion , but more importantly, to communicate the wealth of our 
expertise with others. 
Communication is the underpinning of civilization. In the 
course of history, communication has been the most crucial 
component of human growth and development. While pre-
historic man tried to share thoughts and emotions by ges-
tures and drawings, he was limited until spoken language 
evolved. Speech provided opportunity to share immediate 
knowledge and recall previous accomplishments. Spoken 
language, however, had certain restraints : for example, past 
history was lost if the storyteller died. Written language 
enabled people to record stories and ideas in various ways 
without relying solely on memory. Modes of communication 
changed from primitive cave paintings to stone tablets; 
these, in turn, were soon transformed to parchment scrolls 
that could be transferred from one location to another. As dif-
ferent inks and paper materialized, and other technologies 
developed, the printing press revolutionized the acquisition 
of knowledge and information . Through technology , the 
Gutenberg press phenomenally changed the quality of 
knowledge and information. All of a sudden, multiple copies 
of books could be made and numerous students could read 
the same text . A diminutive "Information Highway" was 
established. 
Other innovations and advancements in technology 
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materialized during the Industrial Revolution of the late 18th 
century when extensive mechanization of production sys-
tems experienced a shift from home manufacturing to large-
scale factory production . Clearly, progress was rooted in 
technology. The advent of electricity qu ickly led to other 
technological pioneering in the world of communication . Man 
travelled at an unbelievable speed of light from the telegraph 
to the telephone, and then from radio to television . The tele-
graph made long distance communication possible ; the tele-
phone eased the process. The radio supplied valuable infor-
mation as well as entertainment; the television surpassed 
these offerings by providing both audio and visual connec-
tions across the world. Due to a change in qual ity , a revised 
"Information Highway" was created. 
Such innovations resulted in heightened awareness 
regarding the potential of technology. However, certain limi-
tations existed for much of the communication was one-
sided . Listeners and viewers alike yearned for more 
enhanced interaction and communication. Enter the comput-
er. Not since the Industrial Revolution did technology have 
as much power to potentially transform society as it did with 
the arrival of the computer. 
In the beginning , no one (except for computer program-
mers and special ized technicians) really knew what to make 
of computers . While it was evident that these mach ines 
could store a great deal of information, respond to particular 
programming commands, accept input, and provide output, 
they were not user-friendly. Few average persons on the 
street sought interaction with a computer. In time, the com-
puter industry real ized that a greater market was avai lable. 
As a result, wh ile large and cumbersome mainframes contin-
ued to exist, others were redesigned as personal computers 
that individuals could operate, with or without the assistance 
of the mainframe. As smaller-sized and more user-friendly 
computers became more common , and as computer soft-
ware became more intell igible, people from cross sections of 
life began to purchase and use them for various purposes. 
Smal l businesses capital ized on pre-constructed spread 
sheets , teachers utilized available grading systems, and 
homemakers explored ways of compiling recipes and 
addresses. They made decisions as to what the computer 
should do for them . As J . K. Galbraith noted, users per-
ceived that technology meant the systematic application of 
scientific or other organized knowledge to practical tasks. 
Consequently , personal computer advocates demanded 
more information and more interaction. They wanted access 
to greater information; they wanted to explore the future ; and 
they wanted to know what education was doing with comput-
ers. A more complex and intriguing, but also a more people-
centered "Information Highway" was constructed . 
The late 1970s marked dynamic early years of the micro 
computer industry, a field that ultimately revolutionized not 
only education , but also every other arena of our culture. 
These events, along with early 1980's calls for educational 
reform , decreed that fundamental changes in learning and 
teaching were crucial if we were to maintain our competitive-
ness in world markets . Furthermore, critics observed that 
technological tools (new and old) could facilitate educational 
change from a mediocre to a world-class status. What did 
schools of learning do? 
Historically, educational communities meet innovations 
with resistance . Strange and bewildering technological 
nat~res _are gener~lly looked upon with great suspicion . 
While film and slide projectors , cassette tapes and 
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recorders, as well as televisions were employed in schools 
to some extent in the '?Os, the textbook and the chalkboard 
remained primary teaching tools. When personal computers 
crossed school doors, their presence was marked by distrust 
and apprehension. No one knew precisely what to do with 
them and how to use them for teaching and learning. Com-
plicated circuitry required specialized maintenance and inad-
equate software demanded continuous modification. In the 
'?Os and the '80s, millions of dollars were spent to install 
hardware, hire computer coordinators, and provide inservice 
training so that all would become "computer literate." Com-
puters were frequently moved, from libraries to computer 
labs and to individual classrooms where most gathered dust 
from the chalkboard . A permanent access to the "Informa-
tion Highway" simply could not be found. 
In time, the quality of the computer changed ; software 
was upgraded, systems expanded their compatibility, and 
most personal computers became exceptionally "user-friend-
ly ." Educators also noticed that students quickly became 
experts and competitively vied for computer time. In addi-
tion, the consumer market exploded with smaller, faster, and 
less expensive models. More families began to buy and 
more people began to play. Expanded interactive possibili-
ties soon emerged as modems appeared on the scene and 
the world of telecommunications was born. 
By 1990, the development of more powerful and flexible 
computers provided new opportunities to enhance teaching 
and learning. Computer software changed from drill-and-
practice formats to more advanced problem solving and sim-
ulation designs. Moreover, computers were now also con-
nected to other technologies such as telecommunications, 
as well as video and audio sources. 
As rapidly advancing technologies continued to prolifer-
ate, every facet of daily life was transformed. Microwave 
ovens , video recorders and games, remote controls , CD 
disks and players, and cellular telephones stocked discount 
store shelves. Transmission via satellite forged new territo-
ries and made it easy for us to watch a war on television (of 
course, we could turn it on and off). Automobile industries 
put robots to work. Architects put paper and pens away in 
lieu of CAD. Databases exploded with voluminous informa-
tion. And the world of business and industry altered dramati-
cally as distinctly different technological tools called for new 
types of workers. The demand for upgraded, updated, and 
more compatible employees was on. The challenge now 
was not simply to learn how to use the latest piece of hard-
ware , but to ask when and why it should be used. The 
quest was not for a "computer literate," but rather, a "tech-
nology literate" workforce. A paradigm shift had occurred, 
altering not only conventional processes, but also funda-
mental concepts of and attitudes toward education and the 
workplace. Calls for a more knowledgeable and flexible soci-
ety prompted education to re-examine its mission . In an 
effort to better understand and address specific needs, edu-
cators turned to technology tools to meet the challenges of 
the 90s and beyond. A more specialized "Information High-
way" was taking shape. 
First, educators perceived that teaching students about 
technology was not enough; students needed to know how 
to learn through technology. Individualized studies and 
opportunities for exploration , as well as more relevant and 
"high-tech" software were included in school programs. Sec-
ond , educators understood that microbe-clean labs were 
artificial ; students needed technology that was integrated 
into daily learning activities in their own classrooms . Inte-
grated curricula that included computers, multimedia, and 
simulation software was applied to a wide range of learning 
situations. Third, educators acknowledged that strict control 
of equipment was counterproductive; students needed 
access to technology on the weekends and during holidays. 
Libraries were transformed into media centers to serve 
teachers and students alike by providing use of portable 
computers. Fourth, educators grasped that traditional 
assessments were incongruous to new types of teaching 
and learning; students needed possibilities to demonstrate 
mastery of learning new technologies in different ways. Per-
formances, exhibitions, and portfolios were instituted. And 
fifth , educators recognized that sporadic technology work-
shops were ineffective; teachers needed intensive inservice 
and continuous feedback to foster and enhance professional 
growth. Ongoing staff development programs focusing on 
curriculum integration and technology tools were designed. 
In addition , educators discerned that they could not 
keep up with advancing technologies by themselves. They 
knew they had to tap those who could contribute greater 
technology experience, knowledge, enthusiasm, and exper-
tise in order to make more sound educational decisions. 
They recognized the critical importance of collaboration. 
Linkages between teachers and students; across different 
levels of education; and among education, business, indus-
try , communities, and government agencies were coordinat-
ed to form the foundation for substantive change. 
Moreover, educators recognized the need for greater, 
faster, and more constant communication between school 
and real life. They knew that textbook methods of years past 
were inadequate because students' experiences outside the 
classroom were so multisensory and visual. They knew that 
teachers should redefine their roles from disseminators to 
facilitators of knowledge. They knew that students should be 
in control of their own learning experiences. They knew stu-
dents should have access to advanced technology tools and 
decision making, in terms of when and how to apply technol-
ogy in order to design solutions to problems. Further, educa-
tors knew that our global information and knowledge base 
was doubling every three to five years and that no realistic 
pedagogy or methodology could realistically provide stu-
dents with all the information available to them on every sub-
ject. Ultimately, educators realized that their most important 
goal was to teach students how to locate, access, and apply 
information. 
"Information, now money and not bombs, will be the 
hottest commodity of the 21st century." Why? Information is 
"hot" because it is dynamically transferred to all who await it. 
Rooted in the foundation of knowledge, information creeps 
up the walls of society with effortless struggle, and then is 
decisively propelled from the rooftops to millions of recipi-
ents through the crucial fabric of human civilization - com-
munication. While knowledge (in and of itself) is essential , it 
is the finding and extraction of relevant and applicable infor-
mation from that knowledge, and communicating it to others 
that is more important. Since the world changes faster than 
people in it, the current "Information Superhighway" is a cat-
alyst for more readily accessible, more thorough, and more 
meaningful communication. 
In past decades, we have attained a deeper under-
standing of modern society's goals, technology's role in 
achieving those goals, and the vital teaching and learning 
that must occur to both assemble technology's full potential 
and explore technology tools. If our goals are to individualize 
and personalize learning, reach diverse population, and pre-
pare students for lifelong learning, then we should effectively 
use the technology tools available. Despite the fact that 
other innovative technologies will surface time and time 
again in the years to come, the challenge to education is 
now. If educators fail to confront this challenge, other institu-
tions (such as business, industry, or government) may do 
so. Then, the education system will have little opportunity for 
discourse. What educators need to do is to fashion a change 
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in attitudes about technology; encourage integration of tech-
nology into the school curriculum; harness resources for 
teacher training , curriculum development, and new innova-
tions; and promote a desire to implement existing and evolv-
ing technologies in the teach ing-learning process. 
Although a number of schools, colleges, and universi-
ties have taken advantage of assorted technologies, they 
are the exceptions rather than the norm. In trial and error 
modes, some technologies remain mediocre, while others 
are proving to have tremendous potential for transforming 
eduction . Regardless , the integration of technology into 
eduction is here; but, as with other innovations, the pace is 
either too slow for some or too fast for others. As we enter 
the 21st century, our conceptions of learning and technology 
will continue to change. We will continue to explore how stu-
dents learn and how technology tools help or hinder the 
teaching-learning process. As the world continues to shift , 
our students' understandings of life , society, and global 
interdependence will modify, and so will their dreams and 
plans for the future. Teachers' aspirations for student cre-
ativity, performance, and lifelong learning will vary, and so 
will their teaching styles and assessment models. We know 
that we have to keep ourselves at the leading edge for we 
have too many visionaries and dreamers at stake. 
Yes, the quality of teaching and learning has changed . 
Different technology tools provide diverse means of informa-
tion and communication. Today, instructional delivery is aug-
mented by interactive television , distance learning , and 
Channel One. Students actively pursue subjects with the aid 
of CD-ROMs, videodiscs, and hypermedia. The power of 
telecommunications enables them to "meet" to discuss par-
ticular topics; read , write, and send letters; "talk" to each 
other; purchase items; and search on-line information sys-
tems for current events, biographies, stock market reports , 
and book reviews. This new electronic interdependence, as 
Marshall McLuhan once mentioned, "recreates the world in 
the image of a global village." 
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In this issue ... 
In "Technology in Education ," the Spring/Summer 
1994 theme, we examine the multifaceted power of tech-
nology and its current role in education . We also seek 
new frontiers. The lead article by David L. Jorns, Eastern 
Illinois University President - "The Campus and the 
Interactive Campus : A Short Appreciation" - compares 
the delivery of higher education as it is now, and what it 
will be in the future. Leslie Hitch then explores the rele-
vancy of past technological advancements to the present, 
as well as the future, in "Humanizing Technology." Rod 
Farrell's article - "Needs Assessment for Technology 
Planning" addresses the necessity for systematic 
appraisal of wants and needs. Next, Jordan Stephen 
reflects on the need for an integrated, interdisciplinary 
curriculum in "Curriculum Integration : A Technological 
If students are to become productive members of the 
21st century, schools must prepare them for the technologi-
cal environments they will encounter as adults. Educators 
must systematically evaluate high-tech advancements and 
their implications for learning. Educators must ensure that 
the curriculum prepares students not only for today's world , 
but also for the world of tomorrow. Students who do not 
know how to use technology will be as alien to society as 
those who are currently unable to read . Educators must 
modify learning institutions so that students become con-
structors of manipulators of technological knowledge, rather 
than mere recipients of data. Educators must understand 
technology tools and the somewhat tapped , but yet truly 
unrealized, potential of the information dominion. Our future 
task, as Matsuo Basho observed, is not to follow in the foot-
steps of the men of old , but to seek what they sought. In 
doing so, perhaps students will be able to control technolo-
gy, integrate it into their lives, and use it humanely. Perhaps 
educators can, as Chuck Yeager did in sound barrier and 
altitude challenges, "push the envelope" and provide stu-
dents with new information capabilities and communication 
opportunities. 
Without doubt, today's "Information Superhighway" will 
expand in the years to come . The future of technology, 
knowledge, information, and communication, as well as the 
impact of these components on teaching and learning, will 
rest in the hands of educators. As architects of new direc-
tions , educators must "push the envelope" to devise new 
cloverleaf access and entry patterns, create new routes , 
build new rest stops, and construct new towns and cities. 
Educators must make allowances for different travelers, for 
workers of diverse skills , and for students of divergent tal-
ents. Educators must not only plan separate lanes for indi-
vidual travelers, but also connected paths for groups of peo-
ple, as well as routes for seasoned voyagers . Educators 
must both chart the course and build the 21st century "Infor-
mation Superhighway." 
Point of View." while William Phillips and colleagues 
propose a new institution in "Creating and Electronic Vil-
lage." Ron Costello follows with an overview of technolo-
gy integration in "Maneuvering Through the Pitfalls of 
Implementing Your School District's Technology Plan" 
and Janet Lambert provides insight on interactive video 
instruction in "Distance Learning Comes To Illinois: A 
Successful Beginning." 
Enjoy the Spring/Summer 1994 "Technology in Edu-
cation " issue! Due to an overwhelming number of 
responses to the call for manuscripts, other articles deal-
ing with the technology theme will be forthcoming in the 
Fall 1994 issue. In addition , we continue to invite your 
reflections for the new column entitled: "Readers' Com-
ments" and encourage you to submit manuscripts. 
The Campus And The Interactive 
Campus: 
A Short Appreciation 
David L. Jorns 
There is no question in my mind that higher edu-
cation , specifically, the delivery of higher education, is 
within a few years of being changed radically and for-
ever. 
Traditionally, the basic delivery of higher educa-
tion has been centered on the residential campus. 
There have, of course, been variations on this theme -
particularly in the modern context of community col-
leges and off-campus cities and centers. Now, howev-
er, things are about to change. The common use of 
computers coupled with fiber optic telephone lines and 
concomitant developments in television technology 
have made it possible to have wide-spread and fully 
interactive video instruction. It is possible, in other 
words, to have a successful class in which faculty and 
students see and hear each other, make use of visual 
aids, even share documents, while actually being 
miles apart. 
When I was Provost at Northern Kentucky Univer-
sity, located in the Greater Cincinnati area, as many 
as 8,000 of our 12,000 students were non-traditional 
adults who came to class during the evening. Their 
home lives were disrupted, and their ability to take nor-
mal classloads was severely limited by the necessity 
of commuting to campus after a day of work . With 
interactive video it will be possible for students such as 
these to take classes at a nearby location and, eventu-
ally, in their homes. Furthermore, the increasing avail-
ability of on-line library services will make it possible to 
undertake research , and even some laboratory work, 
from isolated or home environments. 
Higher education will , therefore, be more accessi-
ble to more people than ever before. Research ser-
vices, and the associated rise in research productivity, 
should also increase significantly. Despite these 
changes, it is my belief that the traditional university 
campus, and/or classroom experience, will remain 
desirable. In part, this is so simply because not every-
one has the personal discipline to make use of interac-
tive technology as a learning medium. Furthermore, 
the qualities of close human contact will always be 
important assets in learning . And, perhaps most 
important, for traditional college students, those 
between 18 and 22, life on a residential college cam-
pus will remain the greatest of all rites of passage. The 
maturation and development of social skills that takes 
place in these few years on a college campus is one of 
the most remarkable of transitions. 
Eastern Illinois University is a traditional regional 
university with a mostly residential population of young 
adults. Nonetheless, Eastern has actively entered the 
world of interactive video instruction through proposed 
projects in our College of Education and Professional 
Studies which will connect faculty and students in far 
flung professional development schools with the home 
campus. It will also allow subject matter too rarefied to 
be supported by some school districts to be taught 
from the main campus to a collection of rural sec-
ondary schools, thereby increasing the number of stu-
dents in class while both reducing the cost and 
improving the quality of instruction. Furthermore, the 
University has undertaken a pilot project to provide lit-
eracy training, and other educational services, to the 
Illinois Department of Correction. These services will 
allow the DOC to make optimum use of their available 
educational staff by utilizing interactive facilities and 
training provided by Eastern Illinois University, Lake 
Land College and others. 
In short, I believe it is reasonable to project that 
the university of the future will have two venues. One 
will be the traditional campus of old in which young 
people receive a concentrated four or five year bac-
calaureate degree which coincides with an intense 
period of social and personal maturation on a residen-
tial campus. For the rest, and great majority, higher 
education will be a moveable feast. Some will be taken 
on campuses at commuter hubs. A great deal more 
will be taken either at home or at distance learning 
sites by means of fully interactive video. In saying this, 
two possible facts loom large. The first is that, unlike 
today, a few master teachers will be able to teach hun-
dreds - even thousands - of students at one time with 
individual attention in smaller electronic breakout 
groups handled by a facilitator. This is, in principle, the 
type of undergraduate instruction received at many 
large universities in that a large lecture is given by a 
professor and laboratory or discussion sections are 
handled by graduate students. The difference with 
interactive classrooms should be that the individual 
student will have a much closer view of the instructor 
and be heavily supported by strong and immediate 
visual aids and computer generated simulations. Fur-
thermore, the truly great lecturers will be far more 
accessible to large audiences of students without dis-
rupting the size or admission standards of the cam-
puses at which they normally teach. 
The second fact is that human beings are some-
times very conservative about the adaptation of new 
technology. At the turn of the nineteenth century, the 
automobile was regarded as a toy by a generation 
accustomed to the horse. It took a new generation to 
understand the real toy was now the horse. Similarly, 
the technology readily available to us at the current 
time is often not used simply because it has never 
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been tried. In my work, conference calls have become 
a proven way of doing business. They save time, trav-
el , and trouble. Yet , it remains common for me to 
attend a great many meetings which could have been 
handled over the phone or by an audio link simply 
because those in charge don 't trust the technology. I 
suspect that the same will be true of interactive video. 
People born since 1970 have grown accustomed to 
video games and the omnipresence of television. As a 
consequence, I suspect that this will be the first gener-
ation to truly understand and use the new interactive 
technology. It comes none too soon. This entire gener-
ation is clearly less oriented toward the written word 
than previous generations. Their source of information 
is electronic. As a result, it is probably only through 
techniques such as electronic classrooms and on-line 
library resources that literacy, albeit visual literacy, will 
be maintained. 
Humanizing Technology 
Leslie P. Hitch 
We are often paralyzed or frightened by technolo-
gy, especially technological learning devices that we 
believe alter our very existence. Technology is a tool , 
not an answer. In our graduate program with adult 
learners, we continually keep technology in historical 
perspective so that our students will not lose sight of 
its power, or of its horror. 
If you study history, you will lose an eye. 
If you do not study history, you will lose two eyes. 
Old saying 
The Relevance of History 
On a warm April morning about a year ago , I 
packed two almost 11-year-old boys into the car to 
meet, first hand, the dawn of modernity. Alex, mine, 
excellent at humoring his mother, acquiesced to the 
journey as long as he could bring with him an unsus-
pecting compatriot and "after the history stuff" could 
ride go-karts. 
Our destination was Lowell , Massachusetts, the 
site of the beginning of America's Industrial Revolu-
tion . I decided to use the thirty-minute ride to outline 
what we would see. About a minute into my mono-
logue, I realized that I had far more to explain than 
textile mills . In that half hour, I ended up condensing 
the origins of capitalism , the beginnings of the Labor 
Movement, the change from an agrarian society to an 
industrial economy. I even had to explain the mecha-
nism of turning water to power. Entwined in my lecture 
was that the mill girls left rocky, rural New England 
landscape for what they envisioned would be a better 
life in the industrial-social experiment called Lowell. 
Both of these boys can buy, in less than 30 sec-
onds, a pack of basketball cards for the same money 
that one mill girl made in six days of long labor. In our 
neighborhood there is no one they know personally 
who works with or on mach inery. They instinctively 
know how to use the computer, a device they have 
grown up with, and they can play electronic games for 
endless hours. What did they care that their very exis-
tence , their life and lifestyle , was fashioned by the 
social and mechanical mechanism at Lowell? 
A glance in the rearview mirror told me that I was 
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clearly losing them. Their minds were firmly fastened 
on go-karts. Then I remembered a story told to me on 
my first visit to Lowell. It was simple in its history and 
in its horror. The story was of a young girl. The fashion 
then was for women to wear their hair very long . often 
the hair was braided or fashioned in some way that it 
was tied close to their heads. At times, however, it 
was not. 
The water power that ran the turbines that ran the 
machinery literally harnessed itself to huge leather 
belts. These belts went from the loom to the ceiling 
and returned . The machines and the belts ran inces-
santly and rarely stopped. They did not even stop 
when the young girl caught her hair in the belt and 
was pulled from where she stood up to the ceiling 
where her skull was crushed against the pulley. Only 
then did the overseer turn off the machine. In minutes, 
work resumed. 
The boys were quiet. The story had made history 
relevant. They could relate to all the elements impor-
tant to modern male children - blood , guts, young 
females , machinery, drama. Yet it had more. It cap-
tured their imagination and told them how people 
lived, why, and what was important. The story gave 
them a sense, an inkling, of the noise, the clutter, the 
oppression of the mills. It showed them the destructive 
side of technology while also telling them of the 
human need to do something else, go somewhere dif-
ferent, try something new. 
When the three of us walked into the loom room at 
the Boot Mill , I watched as their eyes immediately 
went to the leather belt. I watched as they followed it 
from floor to ceiling , watching it move. I saw each of 
them shudder. Two young boys who will be 18 in the 
year 2000 stood in reverence for a girl who lost her life 
at the dawn of modernity so that go-karts could go. 
Making Technology Relevant 
Today we all stand at the threshold of a 'virtual 
reality' textile mill , poised to have our skulls metaphori-
cally crushed unless we stand back to view technology 
not as a panacea and an answer, but as a tool. 
Therefore, our goal is to objectify, demystify, and 
deglamorize technology. We remove from it its bells, 
its whistles. Our intent is, at the onset, to make our 
students feel almost intimidated by the complexities of 
technology. Ultimately, we instill a respect for what 
technology can accomplish, if used thoughtfully and 
creatively. To achieve our objectives, we make tech-
nology relevant ; relevant not just to the present, but to 
the past and subsequently, to the future. For adult, 
working professional graduate students, relevancy is 
just as critical to the learning process as it was to my 
son and his friend . It is relevance that will help them 
shape a better tomorrow. 
Most of the students in our Graduate Program in 
Communications Management are working profes-
sionals, ranging in age from 26 to 50 years old , who 
encounter technology daily. Most have grown up with 
television , Nintendo and the Macintosh. A good per-
centage have ventured forth already on the mystical 
information highway. 
Yet, despite their sophistication, most are unaware 
of the variety , scope and impact of these emerging 
technologies on work , productivity , and on human 
interaction. What we teach is not the hands-on use of 
technologies , but rather the importance of knowing 
that technology is a device, a means to an end ... 
What to use is not as important as how to use it. We 
do not teach answers, but rather we teach now to ask 
questions: What is the objective in using a technolo-
gy? What is supposed to happen? In Lowell, technolo-
gy made the weaving of cotton easier, faster. Yet, it 
not only changed the way cotton fabric was made, it 
also changed the social fabric of this nation and sub-
sequently, of the world . Our aim is to coach students 
not only in the inherent applications of technology, but 
also in its potential abuses. 
Teaching Technological Understanding 
Jonathan Barkan , who designed the course 
Emerging Communications Technologies, is quoted in 
an article in T. H. E. Journal (October 1993) that he 
views his students not as designers or inventors but 
as managers. He stresses that they think carefully 
about where they have been as well as where they are 
going. The telephone, he reminds them, is technology. 
He purposely tries to overwhelm the student because, 
in his words , "from chaos comes clarity." It is important 
for the student to understand not the technology of the 
device but rather the application. If a person is 
charmed by the technology, by its glitz, he or she may 
lose sight of whether the technology is truly making 
the work easier or getting the message across better. 
Technology and creativity don 't necessarily equate , 
nor do they have to be mutually exclusive. Technology 
may turn ideas into things. Yet it has no magical pow-
ers to turn nonwriters into writers. And , ironically, it 
can stifle creativity as well as unleash it. 
The mill girls in Lowell left difficult home and family 
situations for what they perceived to be a better life in 
Lowell . In Lowell they would have a social existence 
and economic freedom. Technology would allow them 
freedom. But did it? It is with this question , that we 
again emphasize relevancy. In Boston, Massachu-
setts , we are all painfully aware of the rise and demise 
of the computer industry. It is ironic , almost 
Kafkaesque, that the visitor on the way to Lowell 
National Historical Park has to pass by the now vacant 
(and recently sold) triple towers of Wang Laboratories, 
once a thriving computer corporation. The computer 
(like the textile mill) promised that it could do work 
faster. Yet, overpromised and underproductive, it now 
looks to many critics like a revolution looking for a 
cause (Krohe, 1993). 
The computer has allowed us to collect and store 
significant amounts of information. But where have we 
learned how to sort through and utilize this information 
productively? Corporations will argue that computer 
monitoring increases productivity. But, what exactly is 
the difference between supervision and surveillance? 
To our students, confounded, controlled , and cap-
tured by modern technologies, we ask them to think 
about how productive they really are when talking on a 
telephone driving 60 mph down a highway. We ask 
them to think about the convenience that an electronic 
device on a car will have when going through a toll-
booth. No more coins, no more waiting. Then we ask 
them to think about who might have access to the 
information of their voyage through the booth. We ask 
them to decide if their quality of life is better than that 
of the mill girl who had to report in to her supervisor, 
live under the watchful eye of the boardinghouse mis-
tress, and work from dawn to dark to be free of small 
village communities in New Hampshire , Maine and 
Vermont. Is being wired making us more fluid or is it 
tethering us tighter? 
John Hobson wrote of the impact of the Industrial 
Revolution in England : 
Machinery did two things. On the one hand, it 
destroyed the position of the workman as a 
self-sufficient industrial unit, and made him 
dependent upon a capitalist for employment 
and the means of supporting life . On the 
other hand, it weakened the sense of respon-
sibility in the employer towards his workmen in 
proportion as the dependence of the latter 
became more absolute (Hobson, 1899). 
Embracing technology is, in effect, a value shift. 
The mill girls chose to endure stifling conditions for the 
social community and for wages; assembly workers in 
the 1930's labored in factories for guarantees; the 
yuppy of the 1980's worked incessantly for a BMW. 
The rewards that technology brings have altered our 
behavior and our values. The ability to tune into 500 
channels, obtain our groceries from home, and have 
almost any service on demand may be leading us to 
an idle new world of instant gratification (Ramirez, 
1994). Paradoxically, while it may be making us more 
single-focused , single-minded and self-indulged , it 
may also be moving us closer to totalitarianism. Two 
of the books that we use in our classes to emphasize 
this point are Aldous Huxley's now 60-year-old classic 
Brave New World and Neil Postman 's almost brand 
new Technopoly. A partial bibliography of some of the 
varied texts we use to humanize technology in the 
course "An Historical Perspective on Privacy, Technol-
ogy and Ethics" is included at the end of this article. 
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We continually have our students look to the past 
to better understand the present and to help guide to 
help guide to the future. Our students are at critical 
juncture points in their careers and will all be subject to 
technological changes. Many will be in positions that 
introduce the new technologies, develop massive data 
bases, or design strategies for one or more of those 
forthcoming '500 channels. ' 
Humanizing Technology 
With the capacity for such potential power to alter 
the way people buy, live, and interact, we instruct the 
students to think of three points before they adopt 
technology either for themselves or for others: 
1) People - Who will better be served by the tech-
nology. In Lowell, the first answer was that everyone, 
employee, employer and society at large was better 
served. Then, however, as competition increased , 
cities grew and displacement escalated , the benefit 
was less clear. 
2) Productivity - Will technology speed up the flow 
of goods or services or may it, in the end , result in 
decreased productivity as employees 'burnout ' in a 
world where, because of technology, they can never 
get away from work. The most maligned organizational 
thinker of our time is Frederick Winslow Taylor who 
devised time-motion studies and process. His philoso-
phy, embraced by industry, was that standardizing 
workers' tasks would lead to greater and greater effi-
ciencies. But, did the productivity of the assembly line 
lead to greater disillusionment and alienation? 
3) Profits - Will the new technology actually 
increase profits. Change causes displacement, dis-
placement causes dissatisfaction , dissatisfaction low-
ers productivity. Can something be done better, faster, 
cheaper, more clearly, more competitively, more care-
fully by using new technology? And , if so , at what 
cost? 
One of our students told a story that is an excellent 
example of technological displacement. She works at a 
major public utility. In one section of Boston, the local 
legislator began receiving a very high volume of calls 
from this utility's customers complaining about a new 
meter reading process. The legislator contacted the 
utility and found that new, efficient, state-of-the-art 
meters had been installed in this area of the city. With 
the new technology, the meter reader no longer needs 
to enter a person's house. They can ride by, 'shoot' an 
electronic device at the new meter, and obtain an 
instant reading. Then, however, there was the human 
side. The reason for the volume of complaint calls was 
two-fold: 1) the customers did not trust the new tech-
nology for accuracy and 2) more importantly, most of 
the customers in this section were elderly. The meter 
reader was often one of the few human beings these 
people ever saw. Clearly the new technology was 
more time and cost efficient, but at what cost to human 
contact and need? 
Relevance and Perspective 
As educators, we are often mesmerized and 
seduced by technology or we are frightened by it. It 
was just that curiosity and distaste that became the 
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central focus of our technology-oriented courses. If we 
could help explain to ourselves that technological 
change had altered human existence and values 
before, then it would become somewhat easier to dis-
cuss with our students the continued impact and future 
alterations by and from technology. 
It is not our desire to combat the tide of technolo-
gy, nor is it our desire to capitulate to it. We strive to 
use it to enhance learning. By understanding technolo-
gy's relevance to the past and to the present, we can 
better guide our students (and ourselves) in the ability 
to shape technology's utilization in the future. In the 
end (as we could have but have not yet learned from 
the mill girls of Lowell), it is not technology that fosters 
or creates the health and well-being of a corporation , 
the academy, or an organization; it is the health and 
well-being of people. This is the lesson for humanity. 
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Needs Assessment for Instructional 
Technology Planning 
Rod Farrell 
Recent articles in the popular media and in educa-
tional publications cite the shortcomings of technology 
and its influence on public education, both in adminis-
tration and instruction. Many factors are attributed but 
the two most frequently discussed contributors are the 
lack of planning and not consulting with stakeholders 
regarding needs. Unfortunately, these two conditions 
are not addressed in the literature to the extent of how 
to proceed in initiating or improving the implementation 
and integration of technology in education. 
Typically, technology in education is vendor-dri-
ven . Planning rarely investigates incorporating tech-
nology into a school 's curriculum. Decision-making is 
often taken out of the boardrooms and principal 's 
offices and made in computer hardware store fronts 
and computer consultants' offices. Decision-making for 
technology use made in administrative offices focuses 
on the questions of hardware platforms, software pub-
lishers, LAN configurations, and the like. 
Technology for instructional applications is usually 
considered to be computers and related peripherals 
with little attention to traditional audio-visual and tech-
nologies of overhead projectors, film , instructional tele-
vision and audiotape which have provided significant 
contributions to classroom instruction . Specifically , 
what terminology should be used and what technolo-
gies should be examined when planning for the inte-
gration of technology in education. Often the term edu-
cational computing is used in the discussion of tech-
nology in education but is limited to computer use in 
the classroom. Information technology infers video, 
computers, telephones and radio but does not fully 
imply the instructional aspect of technology use. The 
term, technology education, though it squarely deals 
with the teaching and learning process, its niche in the 
total package of curriculum and instruction is vocation-
al , business and the practical arts. A more appropriate 
term is instructional technology. 
Instructional technology includes both the system 
of instruction and the hardware for instruction . an 
instructional system comprises the total package of 
materials needed for the delivery of instruction, 
assessment, supporting activities and processes to 
achieve defined instructional goals (Briggs, 1977). 
Instructional technology encompasses the total pack-
age of curriculum and instruction . The system of 
instruction includes instructional strategies, teaching 
methodologies, and the like. The hardware for instruc-
tion is not limited to computers but any materials and 
equipment utilized in the instructional setting such as 
books, science equipment, calculators, games, manip-
ulatives, videos, etc. 
To overcome problems of technology acquisition, 
implementation and management and other related 
issues, a planning model is essential for examining 
fundamental questions: 
Why are we here? 
Where are we now? 
Where do we want to go? 
Why do we want to go there? 
How are we going to get there? 
How will we know when we are there? 
These questions can be answered by a variety of 
planning models (Carlson & Awkerman, 1991; Cook, 
1988; Farrell & Gring, 1993b; Kaufman, 1988; Mauriel, 
1989; Wheelen & Hinger, 1989) . No matter which 
model is employed, the established processes of each 
design can be condensed to five broad, basic steps: 
1. Needs Assessment: Gathering and Analyz-
ing Data 
2. The Vision: Creating Goals 
3. Selecting Goals 
4. Prioritizing Goals and Writing a Plan 
5. Implementing and Evaluating the Plan. 
Each step of any model requires the participants 
to initiate specific activities that will translate to a plan-
ning document. This document usually takes shape 
during the prioritizing goals stage. Careful attention 
must be given to all stages of any planning model. 
Like a chain, a planning model is only as effective as 
its weakest link. 
Before engaging in any technology planning activi-
ty some basic assumptions need to be established. 
The foundation of any instructional technology plan-
ning effort should be built on the following concepts : 
• Technology is not a panacea for the current 
problems facing education. 
• Technology is not a substitute for the basic 
tenets of a good learning environment. 
• There is no single best use of technology. 
• The potential power of technology is in how it 
meets the needs of the learner. 
Mojkowski (1990) in the ASCD publication, Tech-
nology in Today 's Schools, proposed a strategic 
approach to technology implementation including the 
following : 
Curriculum first, technology second. 
The emphasis is placed on the learning process 
and not the hardware. What are the learning out-
comes? Attention is given to thinking, problem-
solving , and learning-to-learn skills within and 
across all content areas. 
Technology linked to district and school 
improvements. 
Technology is a component of the established pri-
orities of the community and district. 
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Developing a strategic sense. 
A district's technology use is guided by its vision , 
mission and goals. District personnel understand 
the change process and incorporate that under-
standing into their plans. 
Simultaneous transformation and integration. 
Attention is given to technology applications, in 
particular tool applications, that extend and sup-
port incremental transformations in the learning 
and teaching process. 
Documentation and evaluation. 
The strategy is to develop a process to monitor the 
implementation of technology applications. 
Needs Assessment: Gathering and Analyzing Data 
Planning for technology use assumes that a prob-
lem exists. Caution should be given to the adage of "if 
it isn't broken , don't fix it!" Need is defined as the gap 
between "what it ought to be" and "the way things are" 
or "where do we want to go" and "where are we now," 
Thus , it is necessary to determine how things are . 
When initiating the first step of a planning model , the 
needs assessment , the question is : Where are we 
now? In other words, don't solve a problem until you 
are sure there is one. 
Needs can be classified into five categor ies 
according to Burton and Merill (Briggs, 1977) : 
Normative need is when current conditions do not 
meet the established levels or standards . The 
state department of education has established 
guidelines for an elementary hands-on science 
curriculum which requires students to collect data 
using computers. 
Felt need is similar to a want. It is a situation in 
which those involved perceive what is possible 
and/or what it is they think is available. We need to 
have e-mail available for all students and faculty. 
Expressed need is when those involved will 
express or create a demand. More students regis-
tered for the CAD class than are available work-
stations .. 
Comparative need is when segments of a popu-
lation do not receive a service similar to another 
population segment. The high school has a video 
production studio for student use and the middle 
school does not. 
Anticipated need are those needs that are pro-
jected for the future. A national technology educa-
tion organization predicts that future classroom 
applications will include virtual reality and artificial 
intelligence. 
When planning and, in particular, when assessing 
need, each type of need is important for consideration . 
A planning committee must make decisions on which 
type of need to address in an instructional technology 
plan . We cannot make a generalization about prioritiz-
ing the types of needs. Each school or school district is 
unique . One school may plan from normative need 
while another school may focus on anticipated need or 
a combination of needs. For a technology plan to be 
truly strategic it should address anticipated or future 
needs. A plan is progressive when a future vision is 
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generated as opposed to a reactionary planning style 
which in most cases is sparked by comparative and/or 
felt need . 
Where are we now? 
When asked this question in the context of tech-
nology planning , the frequent response is more confu-
sion than clarity. School administrators and faculty 
caught up in the minutia of daily events do not have 
the time or the resources to produce and maintain the 
variety of documentation necessary for an informed 
planning process. Nevertheless, certain documenta-
tion is important for the instructional technology plan-
ning process to be initiated. 
Description of the school as an institution. 
What is the image of the school portrayed to the 
community and local business and industry? What 
is the governance of the school? What is the con-
dition of the school facilities? What partnerships 
are established? What is the attitude of the com-
munity to the local schools? What are the qualities 
of the educational program? This section could be 
overwhelming with information but keep in mind, 
what is it that will be helpful to a technology plan-
ning committee? A sub-committee could be 
charged with the task of gathering this information 
and synthesizing it to a form manageable for the 
planning committee. 
Mission and goals of the school district. 
A technology planning and assessment should be 
an effort resulting from the district's strategic plan-
ning process. The technology assessment should 
keep in focus the mission and goals of the district. 
The technology planning committee should devel-
op a mission statement and goals within the con-
text of the school district's mission and goals. 
Demographic profiles. 
What does the population profile look like? Are 
there recent changes/shifts in the population? Is 
the community getting older? Is the community 
transitory? What is the current student profile? Is 
school enrollment increasing/decreasing? What is 
the projected enrollment for the next ten years? 
What percentage of the school population is identi-
fied in special populations of underrepresentation, 
at-risk, special needs, etc? What is the average 
years of experience for faculty and staff? What is 
the projected retirement rate for faculty and staff? 
Financial situation. 
How financially sound is the district? What are 
future threats to school funding? What amount of 
district money is spent on instructional technolo-
gy? Is each building budgeted for instructional 
technology expenditures? What percentage of the 
school budget is marked for instructional technolo-
gy? Are grants being secured for technology fund-
ing? 
Internal and external avenues of communica-
tion. 
What means of communication are established to 
inform faculty and staff of school district policy , 
decision making, program initiatives, faculty 
achievements, etc.? Are these lines of communi-
cation informal or formal? How is the general pub-
lic informed of school related events, meetings, 
curriculum changes, etc.? Are these lines of com-
munication informal or formal? 
Description and statistics of technology use. 
What are the current inventories of hardware and 
software? How often are video cameras used? 
How many books have been circulated through 
the school library? What is the ratio of students to 
computers? At what grade level do students learn 
word processing? Are there certain periods of the 
day when the computer lab is not in use? There is 
a host of questions to be raised within this area. A 
sub-committee should consider personally investi-
gating some of these questions, because if left to 
self-reporting by faculty and staff, a technology 
committee may obtain incomplete or distorted 
information. Do not include inventoried materials 
and resources acquired by a faculty member 
through personal purchase or as an award or 
prize. 
Another suggested method for gathering technolo-
gy use statistics is a technology use survey given 
to faculty and staff to assess their needs. The 
question of: "I would like to use technology to .. . 
?" with a list of variety of technology applications. 
The survey response based on a Likert scale of 1 
to 4 can provide some very insightful data, particu-
larly for staff development. Another question of the 
faculty and staff to assess students' needs is the 
question: "My students should be able to use tech-
nology to .. . ?" and again using the Likert scale of 
1 to 4. Both question responses can be rank 
ordered which can provide helpful data for deter-
mining the acquisition and placement of instruc-
tional technologies. Surveys are beneficial but 
must meet the needs of the planning committee by 
designing the instrument to asking the appropriate 
questions. 
Student profiles of growth and learning. 
What student assessment tools are used? What 
are the current rates of growth among the student 
populations? Are there plans/projects initiated in 
the district to address student growth? This set of 
data should be scrutinized along with projected 
goals of a district's strategic plan. 
Planned courses. 
The committee must have access to the scope 
and sequence of the educational program of the 
school district. Are there student learning out-
comes related to technology? When is students' 
first opportunity to access to technology for learn-
ing activities? Do the planned courses which use 
technology in the classrooms have prerequisites 
and requisites? Is there a thread that ties the 
planned courses together? An example: if world-
processing is taught in third grade, what instruc-
tional activities utilize that skill at grade four? At 
what grade level are more advanced word-pro-
cessing skills taught? are they taught at all? 
Identification of the stakeholders. 
Who has an interest in the technology planning 
process? Internally the students, faculty, staff, 
administration, and the School Board have a vest-
ed interest in the outcomes of a technology plan. 
Externally, parents, the community, local business 
and industry, Chamber of Commerce, churches, 
social service agencies, are examples of groups 
which are very much affected by a technology 
plan. This list of stakeholders provides a list of 
potential committee members for sub-committees, 
action planning committees or whatever organiza-
tion unit is created to assist in the planning 
process. These stakeholders are also most helpful 
in areas of communication and participation in a 
SWOT analysis. 
A SWOT analysis. 
A SWOT analysis is the process of identifying the 
strengths, weaknesses, opportunities, and threats 
to an organization and the planning process. 
There are numerous articles and references to 
SWOT analysis describing the process and its use 
(Cook, 1988; Goodstein, Nolan, & Pfeiffer, 1992). 
This step in the information gathering process is 
very helpful and should be one of the last events 
of the needs assessment. All the information gath-
ered at this point can be synthesized to those four 
categories of strengths, weaknesses, opportuni-
ties, and threats. It should be noted that what one 
considers a strength in a school's technology pro-
gram may be considered a weakness in the con-
text of other needs or concerns. 
The above list is not exhaustive. Each district is 
unique and must consider what information is neces-
sary and appropriate. The important thing is to gather 
as much information that will significantly aid in the 
decision making and planning process. 
These suggested information gathering tech-
niques require the committee members to actively par-
ticipate in the "paper chase." Another recommended 
information gathering process is the Technology 
Assessment interviews. This process should be con-
ducted by a team of independent consultants but could 
be done by district staff. It is recommended that this 
technology assessment (an interviewing process) be 
completed by non-stakeholders to assure response 
quality. It should be noted that the Technology 
Assessment is a snapshot of a school's technology 
implementation and not an audit. An audit requires a 
set of standards or some pre-determined criteria on 
which to base an evaluation. 
The Technology Assessment is an interviewing 
process in which a predetermined percentage of the 
faculty and staff are selected for interviews. The per-
centage should be a manageable number. Twenty-five 
percent of 200 faculty members is possible, but 600 
may be impracticable. There are established statistical 
procedures for determining sampling size and random 
selection. Each interview usually takes approximately 
15 to 30 minutes depending on the number of ques-
tions. If those interviewed have access to the ques-
tions prior to the interview the amount of time may be 
less. Time between interviews is needed by the inter-
viewer to complete the note taking, refreshment break, 
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etc. Don't forget lunch breaks. Scheduling interviews is 
a difficult task. Inform participants of times and stress 
punctuality. Be flexible! 
This randomly selected group should include the 
"technophobic" to the "power-user," all content areas, 
all grade levels, guidance counselors , school librari-
ans, media specialists, nurses, special education , cen-
tral office administration , principals, para-profession-
als, etc. In some cases, parents, PT A officers, School 
Board members, community leaders, local Higher Edu-
cation and other stakeholders can be interviewed. 
Assessment questions should be written specific to the 
participants interviewed. The administration and facul-
ty questions should be designed around three major 
topics: curriculum and instruction , resources , staff 
development and a fourth topic for administrators , 
administration. 
The responses to the questions asked in the inter-
v iew are recorded by hand so anonymity can be 
assured. Only the building, grade level , content area or 
other appropriate designations are noted for compila-
tion. These designations are necessary to identify 
grouping of elementary , secondary , administration , 
parents, etc . Each set of questions is color coded, for 
instance, staff development are pink pages, curriculum 
and development are yellow pages, resources are 
green , and administration are beige. 
After the interviews are complete, the interviewing 
team separates the technology assessment pages 
according to color. Each member of the assessment 
team is assigned one of the topic areas to write the 
assessment. It should be noted that the number of 
assessment team members should be based on the 
interviews conducted and the number of days given to 
conduct the assessment. For example, if 200 inter-
views are to be conducted , over two days, an assess-
ment team of ten members is needed to conduct ten 
interviews per day. In this scenario , it may be appropri-
ate to conduct the interviews over three days of two-
half days and one complete day. 
Each topic area (curriculum and instruction , 
resources , staff development, and administration) is 
further divided into the grade levels of elementary and 
secondary or primary, intermediate, middle, secondary 
or what grade level grouping is used by the district. 
The assessment report is written to identify the 
strengths, the concerns and recommendations. 
An executive summary should be given to the dis-
trict immediately after the completion of the assess-
ment interviews. If the interviews require three days, 
one and one-half days of on-site writing should be 
accomplished, with the summary executive report pre-
sented to the technology planning committee and 
administration at the close of the second day. A full 
report should be submitted as soon as possible to the 
district. Usually it takes two to three weeks to compile 
a full report. 
This assessment report will in most cases confirm 
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the findings by the technology planning committee dur-
ing the SWOT analysis and in other information gath-
ering activities. The assessment may identify concerns 
that may have been expressed as needs, whether as a 
felt need, normative need, etc. The recommendations 
from an assessment report can set the direction for the 
next step of the planning process, creating goals. 
Assessing needs using a variety of information 
gathering processes is most beneficial , through there 
is a danger of being overwhelmed with data. The tech-
nology planning committee must be very clear in its 
efforts to know what elements of instructional technol-
ogy use are to be addressed. To err on the side of too 
much information is a safer alternative than not having 
enough information for planning . These needs assess-
ment techniques do in fact address the need to consult 
stakeholders by fully involving them in the information 
gathering process. With the appropriate utilization of 
needs assessment techniques, a solid foundation is 
set for the subsequent planning steps in the develop-
ment of an instructional technology plan. 
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Curriculum Integration: 
A Technological Point of View 
Jordan C. Stephen and Scott P. Noles 
During the last few years , our educational system 
has undergone changes in the way curricula is pre-
sented from teacher to student. Some changes are 
apparent in classroom presentations and activities ; 
many have included the use of multimedia, electronic 
networking , as well as the incorporation of computers, 
video, and other graphic media into the learning expe-
rience. These technological advances have made the 
school learning environment more enjoyable and pro-
ductive. Changes in the education system have taken 
place not only in presentation methodologies, but also 
in the academic curriculum . Many schools have adopt-
ed an interdisciplinary approach to learning. Interdisci-
pl inary activities increase social interaction among stu-
dents, faculty , and staff, and achieve a common learn-
ing objective by combining diverse coursework. Inter-
disciplinary teaching usually involves cooperative 
learning strategies which encourage relationships 
among the multiple-intelligence groups, at-risk, learn-
ing disables, and exceptional students. 
The last decade has sparked a great deal of inter-
est in interdisciplinary learning, as well as the integrat-
ed curriculum, and some schools have sought to cre-
ate such curricula for their own schools. Research 
notes that students graduating from programs that 
included an integrated , progressive approach , have 
"higher grade point averages, receive more academic 
honors, and are more precise, systematic, and objec-
tive thinkers" (Lorber & Pierce, 1990, p.5). Many facul-
ty members participated in workshops and seminars 
dealing with curriculum integration , only to find that the 
administration was not willing to adopt such a radical 
change in the status quo. Other teachers felt that an 
integrated curriculum was too drastically different from 
what students expected. Clearly, while an integrated 
curriculum may look good on paper and in theory, its 
implementation is often disrupted by various sets of 
obstacles. 
Problems in Curriculum Integration 
For example, suppose a school adopts a proposal 
to create an integrated learning environment. Without 
doubt, the proposal will be met by a number of com-
mon obstacles; primarily, resources, money, curricu-
lum materials, and time. While these may be "ruts in 
the road," the main barrier is the teachers themselves. 
Accustomed to long-standing instructional methods 
and well-seasoned attitudes, many teachers feel that 
an integrated curriculum is not only threatening, but 
also demeaning. Across the board, "change" is regard-
ed as a menace . Some believe that change is a 
"grade" as to their teaching effectiveness; others think 
it will totally cast out traditional methods; and still oth-
ers imagine it will eliminate their positions. Most teach-
ers fear change and , as a result, they fight it and 
inevitably restrict the path to a more progressive, con-
structivist framework of teaching and learning. Unfortu-
nately, many of these teachers do not internalize the 
fact that traditional teaching styles are not inadequate; 
they simply need to be refined to be more coherent 
with an integrated curriculum. Most of these teachers 
are excellent math , science, and English instructors; in 
an integrated environment, their skills and expertise 
must simply be adaptive to include greater flexibility 
and application across the disciplines. 
Problems in the curriculum integration process 
reflect a common thread. Comments such as "I don't 
have enough time to teach my math lesson" or "I can't 
teach English if I also have to teach history" seem to 
be vital concerns among teachers . When such 
remarks are made, it is obvious that many teachers 
completely misunderstand the concept of an integrat-
ed curriculum. Territoriality seems to be of prime con-
cern , even though an old African proverb suggests 
that it takes a "whole village to teach one child ." In 
conjunction with the precept, W. Edwards Deming , 
who achieved legendary status in Japan with respect 
to business management, also states that a crucial 
need exists to "break down barriers between depart-
ments" (1982). The success of a productive integrated 
curriculum program depends heavily upon avoiding as 
many arguments within and between departments as 
possible. Educators must realize that they are all on 
the same team - they do not own separate territories 
as in Monopoly. It is imperative that teachers avoid 
trivial discourse about whose subject it is or that there 
is insufficient time to teach his/her part of a lesson. If 
teachers are cooperative, they must not make unrea-
sonable demands on other colleagues or consider 
themselves the only qualified instructors of math, Eng-
lish, or science. A school , much like a business, relies 
on each individual part working in unison to produce 
quality students. All teachers - history teachers, Eng-
1 ish teachers , technology teachers , etc. - must not 
stray from the primary responsibility they all share ... 
that of being a teacher. 
Although many educators have been teaching for 
years using the same methodology and not varying 
from traditional methods, the fault is not merely theirs. 
Limited time inhibits a teacher from being open to new 
ideas and methods of presentation. Limited resources 
also fail to provide required means of support. Admin-
istration's demand for instant results further limits a 
teacher's willingness to participate in innovative 
endeavors . Deming notes that results cannot be 
achieved overnight. Adopting new ideas requires time, 
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and subsequent instructional change may not material-
ize for an even longer period of time. A teacher must 
not only have the patience and desire to learn and 
experiment with new techniques, but also the perse-
verance to stay with the program and not "throw in the 
towel" in disgust. All aspects of an integrated curricu-
lum must be given time to incubate, evolve, and mate-
rialize. 
Without time, problems cannot be resolved . For 
example, if confrontations about subject matter over-
rule the day's activities, integrated learning will have 
little (if any) success. Teachers need time to examine 
problems and rectify them. If students begin to fe~I as 
if they're guinea pigs in an experimental model, inte-
grated learning will be tainted. Once teachers misman-
age a project and lose their audience, regaining confi-
dence in an integrated learning program will be an 
uphill battle. If arguments ensue about the amount of 
time spent on certain subject areas, an integrated pro-
gram will not come to fruition . Teachers need time at 
the beginning of each day to coordinate their teaching 
efforts and plan the activities and presentations that 
will be used that day. A curriculum-integrated program 
does not simply entail the gathering of students in a 
room for a two-hour time block and having a math 
teacher teach his/her lesson for 30 minutes, an Eng-
lish teacher teach for another 30 minutes, and a histo-
ry teacher teach for an additional 30 minutes, and then 
calling it a successful day. That would be reminiscent 
of the one-room school houses of the 19th century. 
Curriculum integration involves the combination of all 
subjects with a common theme in mind , hence the 
term "thematic learning." 
What Curriculum Integrated Environments 
Should Include 
Curriculum integration, as other types of innova-
tive instructional designs, will require time to develop 
in order to become fully incorporated into the educa-
tional curriculum of a school. Four basic concepts 
drive curriculum integration . 
• Thematic Learning 
Thematic learning describes the teaching of sub-
ject matter by using one centralized design. When 
implementing thematic studies in an integrated envi-
ronment, instruction is not based upon a single subject 
such as math. Instead, instruction varies to incorporate 
many different subjects relevant to every day life as 
they pertain to the overall theme. As an example, if a 
theme entitled "COMPUTERS" was taught, other sub-
jects such as business, technology, music, math, Eng-
lish , history, and science could be easily incorporated 
into daily lessons. Essential interrelated concepts from 
diverse disciplines would serve as objectives for the 
thematic study. 
• Team Teaching 
An integrated classroom is usually taught by a 
number of instructors. These teachers generally have 
an area of specialty, whether it be math, science, his-
tory, English , P.E., etc. Such team members could 
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assemble and collaboratively present reasons, ideas, 
and discussion covering their areas of expertise while , 
at the same time, keeping the content relevant to a 
particular concept or theme . In doing so, individual 
teachers will gain ownership, experience feelings of 
empowerment, and formulate cohesion. Regardless of 
subject area, teachers must feel they are gaining some 
advantages through the collaboration process" (Cahill , 
1993, p. 19). 
• Cooperative Learning 
Cooperative learning helps build interaction 
between students and teachers. In addition, it pro-
motes social bonds among students of diverse socio-
economic backgrounds . Further, it enhances ties 
between students of different academic abilities. Some 
students may be exceptional , while others may be at-
risk or bilingual. Another advantage to using coopera-
tive learning groups is that each individual student has 
a particular role within the group. This serves to accen-
tuate responsibility , for students quickly realize that 
every member of the group is vital to the successful 
completion of assignments. 
• Interdisciplinary Learning 
In an interdisciplinary learning environment, all 
subjects are worth the same weight. It makes no differ-
ence if a concept taught is actualized in a shop class 
or in an advanced algebra lab. Interdisciplinary learn-
ing combines different curricula from different subject 
areas into a single environment. Interdisciplinary learn-
ing experiences alleviate the traditional classroom sep-
aratism syndrome. Under this umbrella, teachers pro-
vide alternative assessment packages and encourage 
students to perform on the basis of their strengths in 
order to prove competency. 
These essential and interrelated concepts serve 
as the core for a successful integrated curriculum. As 
a beginning , it might be helpful to examine the compo-
nents of an integrated lesson. 
Example of an Integrated Lesson 
As educators in an integrated environment, we 
must learn to work together and teach subjects in uni-
son. We must realize that not all of the material 
planned for a day's lesson will always be covered (but 
there will be another day) . We must take note that the 
thematic approach provides for an opportune way of 
teaching in an integrated environment because every 
subject can be covered. As an exercise, let us pretend 
that the theme is "COMPUTERS." The teacher can 
develop a tentative syllabus describing what is expect-
ed in the course and list individual assignments. Prior 
to developing the syllabus, it might be helpful for the 
teacher to examine the subject of computers and then 
decide upon important concepts dealing with comput-
ers. Some might include : computer history and lan-
guage; computations; ENIAC; and computers in busi-
ness, technology , history, science, education, and 
multi-media. The teacher should also provide opportu-
nities for student input; this information could signifi-
cantly change the format of lesson or unit design due 
to students' prior knowledge. 
Once initial concepts are established , the major 
query is: how can different teachers work together to 
achieve the goals set forth in the syllabus? Many ideas 
come to mind. Have the history teacher research the 
topic of computers and how technological advance-
ments have changed the world . Together, the history 
and technology teachers could deliver a presentation 
on how computers have evolved from the early 1950s 
to the present and what is in store for the future. Since 
the language of the computer has a mathematical 
base, the math teacher has an opportunity to present a 
lesson on Base 10, instruct in the BASIC language (all 
computers know), and even to go to investigate other 
programming languages. The teacher could then 
demonstrate how to solve a variety of geometry and 
trigonometry problems, as well as other high math 
functions. Students could be assigned exercises using 
the computer to solve mathematical problems and 
then create programs of their own. After acquiring a 
frame of reference, students might develop programs 
analyzing different aspects of business expenses 
using spreadsheets and data bases. Music teachers 
could explore the power of synthesizers , while art 
enthusiasts could inquire as to texture, tone, and Andy 
Warhol 's replicability style . English teachers could 
assign students a historical research paper on comput-
ers. This could open doors for teaching word process-
ing, explaining the function of grammar checkers, and 
covering basic typing skills . The technology education 
teacher, along with the science teacher, could develop 
lessons that combine both science and technology. 
Science and tech sections could use the computer to 
show relationships between atoms , neutrons , and 
electrons, all of which form the basic theory or elec-
tronics. 
Technology Education, Interdisciplinary Learning, 
and Curriculum Integration 
In past years, technology education has been 
looked down upon in relation to academic subject 
areas. Further, it has numerously been threatened by 
budget cuts and program closings in many school sys-
tems. Today, technology education has fortunately 
formed a solid niche in the education curricula. In spite 
of some negative media treatment and interpretations 
of technology education as being a "shop class, " 
today's technology curriculum utilizes numerous pro-
gressive teaching methodologies. Across the board, it 
is geared toward meeting the needs of students who 
will enter the 21st century. At this time, some high 
school graduates who concentrate on coursework in 
the general education track may leave secondary 
schools with limited academic preparation and virtually 
no technical skills. Such individuals may not be pre-
pared to work in our rapidly accelerating, highly volatile 
technological society. Though such individuals will 
probably earn a bit more than the minimum wage, their 
chances of making a transition into post secondary 
schooling or higher wages are definitely limited (Cahill , 
1993). What can we do to help? 
Although educators have frequently heard of inter-
disciplinary learning, they have usually been disap-
pointed in the results. Many past programs have mere-
ly focused on certain tangents while ignoring the total 
picture. In technology education, teachers DO focus 
on the "total picture" and interdisciplinary learning is 
incorporated into ALL parts of daily lessons. When 
technology educators develop lessons, they find ways 
to embrace as many different disciplines as possible. 
They go beyond the typical content by including under-
lying principles of math, history, English, science, and 
physics, and then teach team in unison in order to 
bring real-life relevance to the content of teaching . 
Clearly, academics and technology should be in uni-
son. Those in academics, Cahill contends, "would do 
well to work with vocational teachers to provide the 
real-world relevancy that is not apparent in academic 
classrooms" (p. 18). 
Many technology units (such as production) 
embed subtopics like marketing , art and design, math-
ematics, English, and history. Curricula entitled "Princi-
ples of Technology" (CORD) include lessons on practi-
cal applications of math and science without requiring 
additional instructors to tutor or provide demonstra-
tions to classes. Another example of a technologically 
integrated curriculum is "Tech Prep," created with the 
cooperation of business, industry, and education to 
produce a curriculum that allows students to obtain a 
2-year technical degree or pursue a college academic 
career. When teaching such curricula , technology 
teachers play numerous roles - that of the physics, 
technology, mathematics , and/or English teacher. 
Many high schools also currently offer the "Principles 
of Technology" course for credit toward mathematics 
or science requirements. Although these courses have 
become popular, school administrators fear that "tech 
prep development will utilize the same methodologies 
that have doomed other educational initiatives" 
(Cahill , p. 18). Our job, as teachers, is to ensure that 
these programs are not undermined by traditional 
approaches to teaching. 
Technology education has become a viable cur-
riculum in many schools, not just as a boost to voca-
tional education, but also as an enhancement to learn-
ing programs with genuine academic incentives. Tech-
nology education endeavors to integrate diverse acad-
emic disciplines into the curriculum so that authentic 
learning can occur. Once real-life applications through 
thematic learning have been introduced to the class, 
students are inclined to find learning more comprehen-
sible and enjoyable. "Interdisciplinary themes and pro-
jects capture students' interest, increasing their level of 
concentration" (Willis, 1992, p. 3). Many technology 
programs do require students to research topics, 
obtain and analyze statistical data collected from 
charts, graphs, and surveys, and combine the informa-
tion into grammatically-correct reports. 
Implications 
From a technological approach, it is obvious that 
educators must modify "old thinking" and change 
instructional approaches . Major obstacles blocking 
curriculum integration are : 1) excessive departmental-
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ization ; 2) obsession with short-term goals and nega-
tive perceptions of change ; 3) narrow-mindedness with 
respect to new ideas and methodologies; and 4) inflex-
ibility. In order to develop a quality integrated curricu-
lum, these road blocks must be overcome. As technol-
ogy educators, we can offer some suggestions for cop-
ing with these problems. 
First, excessive departmentalization must be elimi-
nated in order to ach ieve a well-rounded program . 
According to the Illinois State Board of Education 
guidelines, the discipline of technology education is 
divided into four major areas: communication, produc-
tion , energy utilization , and transportation technolo-
gies. These different areas currently operate as four 
separate components . But instructors have realized 
that by integrating subject matter from each depart-
ment, students will gain a better understanding of tech-
nology . For instance, in a typical production class , 
technology educators do not focus just on the techno-
logical aspects of education ; rather, they incorporate 
all core academic disciplines. As an illustration, during 
a production technology course , students learn history 
through research and development lessons. They also 
receive instruction in mathematics and business man-
agement while engaging in thematic learning activities 
such as the creation of a manufacturing company. 
English and grammar are daily reinforced by having 
students generate a company corporate report and 
weekly job records. This kind of departmental collabo-
ration can be achieved in all disciplines of school , not 
just technology. 
Second, obsession with short-term goals relates to 
conceptions of change. When modifying or totally 
restructuring a curriculum , both the administration and 
the faculty must realize that change takes time. The 
evolution of an integrated curriculum will not produce 
overnight results. These results will require months to 
ferment , more months to solidify , and even more 
months to be palatable. School effectiveness efforts 
generally take years to observe and even longer for 
admin istration to accept. An analogy is appropriate : in 
terms of manufacturing , the United States did not 
change its principles of mass production for qu ite a 
while , and yet remained a world leader for years. How-
ever, there came a recent time when the U.S. faltered 
in manufacturing . Japan , on the other hand , d id 
change its production strategies; now, it is considered 
the leader in both quality and quantity because it took 
both short and long term effects into account. These 
changes , however, did not happen quickly . It took 
approximately 40 years for Japan to develop into one 
of the world 's largest manufacturing countries . 
Although it may not take schools that long , it will take 
more than a couple of semesters to see the impact. 
Third , narrow-mindedness with respect to new 
ideas and methodologies is truly problematic. Educa-
tors have always claimed to be people of change. 
However, when "push comes to shove ," they often 
seem to disregard new information and return to more 
comfortable , more staid and traditional ideas and 
methodologies. One reason for educators ' infatuation 
with conventional habits is that they cannot witness 
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"overnight" results ; as a result , they feel intimidated by 
school goals and objectives , as well as students ' 
needs. If they fail to meet certain needs, they believe 
they're improperly prepared and blamed for negative 
results. In addition, some perceive discipline as being 
the most important tenet in teaching ; unfortunately, 
these structure their classrooms in the way they were 
taught and require students to do nothing but abide by 
their directives. Another reason for resistance to 
change deals with experience. Teachers who have 
used the same methodology successfully for years find 
it hard to justify chang ing to unfamiliar surroundings. 
Teachers who are new to education have not yet cre-
ated a certain schema by which they teach ; usually, 
they can incorporate progressive teaching styles into 
their everyday operations more efficiently and more 
willingly. 
Fourth, inflexibility is a major opponent to genuine 
instructional change. Teachers should be flexible and 
work with others to familiarize themselves with differ-
ent curricula and varied approaches to teaching and 
learning. Willingness to give up part of a personal cur-
riculum (area of your own expertise) does not mean 
that your program is in jeopardy; rather, it just means 
that the school is making changes. These changes are 
instituted to benefit the school , students, and faculty by 
using each department's curriculum, seeking out the 
most tangible points , and combining the conglomerate 
into a more effective teaching program. Educators 
must adapt themselves to teach in a more thematical-
ly-oriented fashion if curriculum integration is to benefit 
all students. 
In the minds of some , curriculum integration is 
enough to completely devastate a school. In all actuali-
ty, curriculum integration is a process to which many 
schools are turning. Inevitably , this path is the next 
logical step in the succession of effective school move-
ment trends. In educational circles, integrated curricu-
lum changes have created a better learning climate for 
students and a better teaching environment for teach-
ers. By adopting new teaching methodologies and 
approaches to education , our schools can produce 
more creative learners. Reports have shown that stu-
dents need to be engaged in their learning . Our 
schools , however, continue to produce students with 
very low technical ab ility and everyday common 
sense. In using more modern approaches to teaching , 
students will have the opportunity to learn technical , 
academic, and social skills. An integrated curriculum 
will be able to reduce the number of people from wel-
fare and unemployment rolls. Students graduating will 
possess greater analytical skills, be better educated 
than students of the past, and have a greater under-
standing of how to cooperate with multi -intelligence 
groups. Overall , students who graduate from a techno-
logically integrated curriculum program will have a 
greater chance to become productive citizens of the 
21st century. 
At this time, some education gurus and education-
oriented journals have called for "getting back to 
basics. " Although the basic concept has much ground, 
danger lurks in the periphery. If our education system 
k~eps turning back to the basics, our modern society 
will also return to the essentialists' teaching approach 
... lecture, recite, test , regurgitate. If this is what our 
nation demands and this teaching style continues to 
flourish , we may eventually see the publication of 8 
Nation At Risk. Part 2. 
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Creating An Electronic Village 
William L. Phillips, Harry Nelsen, Jerry Ligon 
Veronica P. Stephen, Mary Ellen Varble 
Review of Literature -
A significant body of literature in cognitive science 
and educational research points to a relationship 
between a constructivist paradigm for education 
through the creation of an electronic village. Pea and 
Gomez (1992) suggested that substantial learning can 
occur through the construction of knowledge by active 
learners when given adequate support and an appro-
priate structure. Technologies , when pedagogically 
structured with ample opportunity for students to 
research problems and create solutions, may be one 
of the keys to establishing lifelong learning. To do so, 
educators must devise interactive models of 
learner/teacher engagement in inquiry around activi-
ties with real problems, rather than didactic teaching 
so prevalent today. 
Computers now permit utilization of the entire 
community's information and bring the world's formal 
education directly to learners. Partnerships between 
education, business, and government have created 
examples such as the Blacksburg , Virginia "Electronic 
Village." There, connections were made to link homes, 
businesses, elementary and secondary schools, and 
universities to a network backbone. Using computers, 
the network connected people to all types of communi-
ty information including libraries. 
Network access is only the backbone of a new 
educational paradigm; its full realization requires the 
restructuring of education. Due to the explosion of 
knowledge, it is no longer possible for teachers to be 
mere dispensers of the wisdom of the culture. There-
fore , the didactic manner in which we have taught for 
generations (Goodlad , 1983) is no longer feasible. 
Colleges of education must invent new methodologies 
to enhance student access to relevant information so 
that they can evaluate, synthesize, and problem solve. 
Riel (1990) notes that an electronic community in 
and of itself does little to bring about a new order of 
things in educational pedagogy. It is not achieved by 
connecting computers to one another, or when com-
puters are connected to modems. Educational leader-
ship, curriculum development, educational methodolo-
gies, and teacher instruction must all be fundamentally 
changed and collaboratively involved to establish an 
electronic village. 
Connectivity alone will have minimal results if 
teachers continue to lecture. Computer networks cre-
ate possibilities for new forms of teaching with oppor-
tunities for exciting new ways of learning. Educators 
who have experimented with these methodologies 
encourage students to become constructors of knowl-
edge. They create and maintain group dynamics with 
people regardless of time, space, and culture . This 
provides a means for students to interact across the 
curriculum in a very meaningful manner. 
It is necessary to have programs that both famil-
iarize future teachers with the technology, and accept 
the greater challenge of preparing teachers to work in 
a technically-enhanced, community-based, construc-
tivist educational environment. Hunter (1991) points 
out a need to design effective learning activities using 
Internet. Teachers prepared to meet the challenges of 
tomorrow's classroom must become acquainted with 
the technical possibilities which are now becoming 
realities in their classrooms. Today's teachers are 
inadequately acquainted with the opportunities which 




The challenge is to create a revolutionary potential 
of technology for education, not in the laboratory or 
demonstration project, but as part of the transforma-
tion of important and ongoing programs of teacher 
preparation. Possibly, the best way to transform edu-
cation for the third millennium is to prepare today's 
teachers for tomorrow's classrooms through fully utiliz-
ing technological advances. This cannot be accom-
plished by modeling outdated didactic lecture practices 
that dominate instruction in colleges of education. This 
is an inefficient method of instruction causing learner 
lethargy, poor retention , and a lack of generalization. 
Cast in the arena of the public schools, tomorrow's 
teachers must be immersed in technology and compe-
tent to inextricably intertwine curricula with relevance. 
School districts are spending too much money to 
keep up with technology and yet receive very little 
actual advancement. Old computers, presently stored 
in closets because they are not powerful enough to run 
the latest software, can be used to access Internet and 
reach the storehouses of knowledge. These comput-
ers can be linked to interstate backbones using tele-
phone lines and modems. Perhaps the most costly 
and pressing need is for training in technology usage 
in the classroom. As always , the most significant 
changes occur in pedagogy and personnel, not build-
ings, bureaucracies, or budgets. 
Colleges of education must take the lead in these 
pedagogical changes. Professors need to look critical-
ly at the manner and place of instruction. No longer is 
it expedient to teach in the ivory tower. Teacher prepa-
ration must be taught in student-centered classrooms 
in the public school to bridge the generalization gap 
and make methodologies relevant. Technology must 
be intertwined with class assignments encouraging 
students and professors to enter the computer-assist-
ed information age. 
Years ago, Dewey (1896) suggested that educa-
tion be issues-centered and that teachers use the 
inquiry method. Through the use of the Internet, stu-
dents and teachers have the opportunity to access all 
types of knowledge in their classrooms. This new 
advancement in technological abilities requires educa-
tors to return to the inquiry method and to facilitate 
issue-centered student research. 
Colleges of education and public schools are stuck 
in a paradigm paralysis; they have not fully joined the 
information age. For example, compare and contrast 
any field at the beginning of the 1900's to education. 
Communications were conducted via telegraph and 
printed material. Transportation was basically horse-
powered with the Model-T lurking in future shadows. 
Foot soldiers fought our battles without aid of missiles, 
planes, or guided bombs with video recorders. Medi-
cine had not found vaccines for most childhood dis-
eases. Now, compare and contract these advance-
ments to the last bastion of change, education. Our 
methods of instruction, printed material and lecture, 
have not changed . All other fields have entered into 
the "post-Gutenberg" era except education. Public 
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schools (modeling after colleges of education) use 
printed materials, worksheets and text books, com-
bined with lecture as the basic means of instruction. 
While the nation has called for educational reform, 
it has been difficult to change the basic paradigms. 
Research is fragmented and best practice is isolated in 
most public schools. Theory and practice have 
become so disenfranchised that college of education 
professors do not have to practice their profession in 
the public schools. Safe within the bounds of the ivory 
tower, they can expound on theory that was relevant in 
the 1900's and has no place in the schools of today, 
much less tomorrow. According to Ciscell (1993), the 
typical college of education professor has less than 
five years teaching experience in the public schools K-
12 and that experience occurred two decades ago. 
There exists a need to ground theories in practice 
that work in the classrooms of today. More importantly, 
if colleges of education want to become leaders, they 
must design pedagogy for the "post-Gutenberg" era. 
The Model-
This new type of instruction must be replicable, 
affordable, relevant, interdisciplinary, and allow learn-
ers to become constructors of knowledge. Specifically, 
colleges of education need to design methodologies 
using technology to teach students to gather and inter-
pret data, cooperatively solve problems, and discover 
the interdependence of science, math, language arts, 
and the social sciences. 
Interactivity is another essential element that must 
be obtained without a prohibitive price if it is to be 
replicated. Interactivity can be achieved by using Inter-
net. Through it, teachers can design instruction that 
crosses disciplines and is student-centered. This medi-
um of instruction allows students to be constructors of 
knowledge with the teacher facilitating. It provides a 
medium for students to work on collaborative research 
problems and the tools to gather and interpret data. 
For example, through Internet, a group of students 
could receive data from the satellite orbiting Mars, dis-
cuss possible hypotheses with professors around the 
globe through electronic mail, test hypotheses by 
accessing university science labs, and then use infor-
mation from 600 libraries to research and describe 
findings. This would represent significant advances in 
higher order critical thinking as compared to memoriz-
ing and regurgitating facts about our solar system. 
Through this methodology, elementary students 
inquire about endangered species, research the topic, 
read relevant information, synthesize a written report, 
draw a picture on a poster, and present an oral report. 
The possibilities of corresponding with other class-
rooms throughout the world regarding these lessons 
and others on social, cultural, climatic, or geographic 
issues are endless. 
Changes such as these in educational reform are 
complex and need the best thinking of the entire com-
munity. Collaborative groups of administrators, profes-
sors, teachers, parents, students, business and civic 
leaders need to meet in each community to focus on 
improving education through technology. The following 
three objectives might serve as a model of what might 
be accomplished. First, provide training on using Inter-
net to media center directors, teachers, students and 
parents. Second, connect the science departments of 
a university to the public schools. Third, connect the 
entire community to a national network. 
To build an electronic village, all interested people 
in the community should be given an overview of what 
the system is capable of doing and training on how to 
use it. This training should be ongoing with the people 
who have previously received instruction becoming 
trainers. It is necessary that training be conducted on a 
computer and focused on an assignment with real-life 
relevance. A lecture on how to use Internet will soon 
go the way of all knowledge which is not applied. Par-
ticipants should become conversant in using electronic 
mail, bulletin boards, and gophers. They might be 
given an assignment to use electronic mail for all cor-
respondence received instead of using the phone or 
the postal service for the next week. A research 
assignment could allow them to acquire skills in finding 
information through a gopher. 
It is also important to give the public schools an 
example of what an electronic village can do for 
instruction by connecting science departments to cor-
responding university labs. A high school physics class 
could be linked to a university physics lab, allowing 
high school students to use the equipment on the com-
puter and run experiments. Imagine doing chemistry 
experiments via computer without the liability of blow-
ing up the lab. Software is available that will demon-
strate chemical reactions when any two elements are 
mixed together and their effects according to differing 
proportions. 
Finally, it is important that the electronic village be 
connected to every business, home and classroom. 
Through a university connection, the entire community 
can have access to Internet. In the initial stages, the 
university can set up a slip connection to the schools. 
The quality of access, speed, and the proportion of the 
community served are limited only by the size of the 
investment interested parties are willing to make. 
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THOUGHTS ON TECHNOLOGY, EDUCATION, AND THE HUMAN FACTOR 
Imagination is more important than knowledge. Albert Einstein 
The perfect computer has been developed. You just feed in your problems, 
and they never come out again. Al Goodman 
Everybody is ignorant, only on different subjects. Will Rogers 
Education with inert ideas is not only useless; it is above all things harmful. Alfred North Whitehead 
The best way out is always through. Robert Frost 
Education today, more than ever before, must see clearly the dual objectives: 
education for living and educating for making a living. James Mason Wood 
I do not know which makes a man more conservative - to know nothing but the present, 
or nothing but the past. John Maynard Keynes 
Unused capacities atrophy, cease to exist. Tillie Olsen 
The most important thing is not so much that every child should be taught, as that every 
child should be given the wish to learn. Sir John Lubbock 
We know well only what we are deprived of. Francois Mauriac 
There are people whose watch stops at a certain hour and who remain permanently at that age. Charles Sainte-Beuve 
Knowledge comes, but wisdom lingers. Alfred, Lord Tennyson 
Those who dream by night ... wake in the day to find that it was vanity; but the dreamers of the day are 
dangerous men, for they may act their dreams with open eyes, to make it possible. T. E. Lawrence 
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Maneuvering Through The Pitfalls 
Of Implementing Your 
School District's Technology Plan 
Ronald W Costello, Debbie Perisho, 
Mary Kraft 
In the November (1993) issue of the T.H.E. Jour-
nal, the process used in Noblesville Schools, lndian'.1 
to revise our district technology plan based upon busi-
ness criteria with the assistance of our local telecom-
munications provider, Ameritech , was described . In 
the same journal issue, Farrell and Gring (1993) stated 
that use of technology is at the juncture of two futures : 
" . .. one a dismal future - which is business as usual 
with limited teacher training for technology use and 
educators who are satisfied with what technology that 
is available; or, the other, a bright future - a new direc-
tion that entails new thinking where technology serves 
as an integral component of learning and teaching." 
(p.119). 
In implementing our technology plan , we have 
found that we had to change our priorities in imple-
mentation although the criteria for making decisions 
have not changed. The difficult task is establishi~g 
sequence so that we will continue to make prowess in 
integrating technology into the _school corpo_rat1on _so 
that we impact classroom learning. Before discussing 
how we hope to change learning experiences for stu-
dents through technology over the long term, we w~nt 
to provide an overview of the criteria used to establish 
our present Technology Plan . The technology planning 
focuses on establishing criteria, developing a support 
infrastructure, and implementing the plan . 
ESTABLISHING CRITERIA 
Three criteria have been established to determine 
what technologies should be implemented in 
Noblesville Schools. We have agreed that the use of 
technology must be justified on whether its use will 
improve student learning , improve communi_cations 
within and between the school and community, and 
improve productivity of students and staff. Policies 
have been established for integrating technology plan-
ning as part of the education plan. The following are 
the areas for which policies were developed so that we 
could coordinate programs and establish standards. 
Coordinate Programs 
Program coordination is necessary to carry out a 
comprehensive technology plan. We have identified a 
number of topics which must be addressed on a regu-
lar basis, such as: 
• continuous and unified program for kindergarten 
through adult education 
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• management of resources . 
• building and system-wide approach to planning 
and evaluation 
Establish Standards 
Establishing district standards is critical to achiev-
ing economies, to reducing the possibility of purchas-
ing several solutions to the same pro~lem, and to 
developing a uniform platform for the dehv~rr of tech-
nology services both within and among buildings. The 
responsibility for the planning and development of 
standards rests at district level with input from the 
building level. 
SUPPORT INFRASTRUCTURE 
A support infrastructure must exist to address 
areas of training , curriculum development, staff devel-
opment, and acquisition of computer hardware and 
software. Ameritech conducted a technology needs 
assessment for Noblesville Schools. As was stated in 
the Ameritech study, "Noblesville Schools must be 
prepared to invest in support staff; otherwi~e, the tech-
nology will fail! If technology problems anse and ar_e 
NOT resolved in a timely manner, the teachers will 
stop using the technology and exp~nsive investme~t~ 
will waste away. Also, technology will NOT be used 1f 1t 
is too difficult. Difficulty is subjective, but can be man-
aged with proper initial training , followed by work-
shops, and access to in-house subject matter experts 
for ongoing support." . 
The support infrastructure for Noblesville Schools 
has been set up to address three major areas which 
are curriculum development, management, and staff 
development. 
Curriculum Development 
The most obvious need is to expand what is avail-
able and improve the quality of materials used for 
instruction. This involves the need to communicate 
what resources exist and then to provide support so 
that staff can use the available technology to support 
the curriculum. Many teachers do not know how tech-
nology can assist them in the classroom. We must 
communicate the extensive innovations occurring in 
kindergarten through adult eduction today. 
Management 
The management of technology requires support 
staff that provide timely solutions for the school sys-
tem. We have developed a support system consisting 
of both in -house personnel and outside resources 
which address the following: 
Technology Acquisition - Acquiring hardware and 
software should be centralized to ensure compliance 
to school objectives and system standards. 
Installation - The basics of installing microcomput-
ers should be taught to all teachers and support staff. 
Maintenance - Some equipment maintenance is 
performed in-house especially basic troubleshooting. 
In many areas contracting out some maintenance 
functions of voice, data, and video equipment helps us 
to protect investments and increase reliability. 
Software Support - Software support includes 
both applications and operating systems. Application 
software includes instructional software and data pro-
cessing software. 
Training - Training is a key issue in the effective 
use of software. Structuring subject matter expert 
groups help pool those talents for everyone's benefit. 
Coordination with outside training efforts have been 
organized based on the expressed needs of the school 
community. For example, our last computer bid, we bid 
training on the use of the equipment and software. We 
found this approach very successful. A one day train-
ing class is not enough. Quality and sufficient train-
ing is a must in order to create support systems 
among staff members. 
Administrative Support Training - Network admin-
istration includes the methods and procedures for 
monitoring and controlling technology use. The issue 
of security is paramount; for example, the assigning of 
passwords and limiting access to resources are imp_or-
tant issues which must be addressed on an on-going 
basis. Monitoring the capacity and utilization of the 
technology is critical. Support personnel must monitor 
the use of technologies to prevent abuse. 
Staff Development 
Part-time staffing or volunteer support of complex 
systems cannot provide the strong foundation needed 
for existing systems, nor can they forecast the poten-
tial of dynamic new applications, systems, and co~-
nectivity. Teachers need to learn to operate the avail-
able systems, but dedicated support is important. We 
have tried to create new and follow-up workshops on a 
routine schedule, whether they are presented by in-
house staff or external resources. The value of follow-
up training cannot be overemphasized. 
IMPLEMENTING THE PLAN 
After two years into the implementation of our pre-
sent Technology Plan, we have found that the steps in 
technology planning are not quite as clearly defined as 
we originally thought. We are finding that the most dif-
ficult areas in implementing a Technology Plan are 
dealing with setting priorities, maintaining standards, 
and defining progress. But if we are going to maintain 
our vision of the expanded use of technology, then 
addressing these areas is extremely important. 
Setting Priorities 
Originally we planned to address all three criteria 
areas together as we implemented the Technology 
Plan, but we found that we had to set priorities among 
the criteria. For us, the most important issue became 
improving staff productivity. We felt that if we could not 
improve staff productivity then it would be difficult for 
us to convince staff that the technology would allow 
them to do what they were already doing more effec-
tively versus creating more work for them. This includ-
ed our instructional staff as well as the support staff. 
In our first round of computer purchases under the 
new Technology Plan, it was our goal to put a comput-
er in each teacher's classroom. We provided each 
teacher with training on the use of the computer and 
provided some standard application programs to allow 
them to perform administrative tasks more effectively. 
We selected a district wide grade book program and 
provided training on that program. The importance of 
staff training cannot be overstated. 
In addition to using the technology to make staff 
more productive, technology is being used to support 
classroom instruction. It is our belief that technology 
should be an integral part of classroom instruction and 
not something that the student receives as a reward 
for successful work or something used solely for reme-
dial skill development. This has caused a different 
approach to our planning of classroom instructional 
lessons. We have made some inroads in this compo-
nent, but realize that it is an area where greater effort 
needs to be directed in the future. 
Maintaining Standards 
Maintaining district standards is by far one of the 
most difficult tasks that we deal with on a regular basis 
in order to implement the District Technology Plan . 
The problem becomes greater as more staff become 
involved in the use of technology and want greater use 
of technology in their own areas of interest. The prob-
lem is establishing the balance so that we can allow 
individuals to experiment and try programs that meet 
their needs, but maintain standards so that whatever 
programs or systems they desire to use will work on 
the networks which we have put into place at the dis-
trict level. the question which constantly has to be 
answered is whether a new piece of technology will 
operate on the standard network infrastructure in our 
school buildings. 
Defining Progress 
Implementing a district's technology plan is a diffi-
cult task. We have found that resources become avail-
able on a rather inconsistent basis , so we go from 
feast to famine. But we do believe that technology 
goals are best achieved through careful and thorough 
planning. District-wide planning allows us to maximi~e 
investments and minimize throw-away pieces of equip-
ment. The following are the technology areas being 
addressed in Noblesville schools. 
1) Install data and voice networks within every 
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building , allowing connectivity from each classroom 
and office area. 
Status: We have installed networks in one ele-
mentary school and our middle school. We have to 
complete four elementary schools , one high school , 
and three support service buildings. 
2) Connect all touching properties by fiber optic 
cable, forming one wide area network between media 
services, the current high school , the new high school , 
the administrative offices, the middle school , and the 
bus garage. The fiber will provide voice , video, and 
data services. 
Status: Currently researching and getting quo-
tations. 
3) Connect the elementary schools through the 
public network (telephone company services) by 
installing data circuits to each site from the high 
school. This completes the district's wide area net-
work. 
Status: Currently, users of our networked ele-
mentary and middle school can connect through the 
use of a network modem. 
4. Upgrade current telephone systems. 
Status: The Middle School has completely 
new wiring for a telephone system but does not have 
the system. Even in our newest elementary school 
(four years old), the telephone system provides very 
limited availability of telephones to our classrooms. 
5) Purchase software and hardware to manage 
all student records , including attendance , grading , 
scheduling, discipline, and demographics. 
Status: We are evaluating a bid at the present 
time. Steps in the evaluation process include the fol -
lowing, with check marks by steps already in progress 
and near completion: 
Demonstration at Noblesville ✓ 
Evaluation committee meeting to discuss bid ✓ 
Visitation to working sites to view software ✓ 
Visitation to working sites to view hardware ✓ 
Interviews of hardware vendors ✓ 
Interviews of network planners ✓ 
Study how this product fits into our 
long-range plans ✓ 
We must not choose a software product with-
out detailed study of the required hardware (both file 
servers and workstations) , networking, and compatibil-
ity with other products we are considering , such as 
bus routing software. 
6) Install a district-wide electronic mail system. 
Status: Identical electronic mail systems are in 
place at one elementary school , the middle school , 
and the central administrative office. We are using 
electronic mail. 
22 
7) Automate all media centers and connect them 
electronically to provide shared catalogs and dial-in 
services from homes. 
Status: Installation is complete . We have not 
begun large-scale training and implementation of 
using services from homes. 
8) Install the data, voice, and video hub for the 
school district in the new high school. One media dis-
tribution system in the new building will provide eco-
nomical video services to all classrooms in the three 
secondary buildings. 
Status: preliminary planning occurred during 
the writing of educational specifications for the new 
high school building . Provisions were made for the 
physical space, storage space, cable trays, conduits, 
wiring closets , and face plate locations within each 
room . The detailed writing of specifications will be 
done between August, 1994 and January, 1995. 
New priorities will develop as we continue to 
implement our Technology Plan in Noblesville 
Schools , but it must be realized that most issues 
require a long term commitment in both planning and 
financial support. As is evident by the list above, there 
is not single solution that can be implemented today, 
but all areas require constant monitoring and attention. 
SUMMARY 
Technology is making a major difference in 
Noblesville schools. We are implementing technology 
to enhance learning , improve communications and 
improve productivity in order to improve educational 
experiences for staff, students, and community mem-
bers. This can only be accomplished through careful 
planning. A technology plan requires constant review 
and update . Farrell and Gring were correct in their 
belief that the future is bright for the use of technology 
as an integral component of learning and teaching. 
The challenge for us in education will be to develop 
and implement both long and short range plans that 
achieve that purpose. 
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Distance Learning Comes To Illinois: 
A Successful Beginning 
Janet M. Lambert 
Distance learning, the title given to interactive 
video instruction, enjoyed a successful trial run in Illi-
nois during the spring of 1993. The students were 
inmates of the Taylorville Correctional Facility enrolled 
in the adult basic education program in the prison 
school. They watched a television monitor in their reg-
ular classroom in the Taylorville facility and listened to 
and talked with the literacy teacher via an interactive 
video system. The literacy teacher was 60 miles east 
of Taylorville in a state of the art television studio in 
Mattoon, Illinois in the Consolidated Communications 
Center, the company which had laid the fiber optic 
cable, the miracle filament connecting the students to 
their instructor. 
The leadership for the project, the television pro-
duction crew, and the literacy instructor were faculty 
and staff from Eastern Illinois University in Charleston. 
The entire project was coordinated through the Illinois 
Department of Corrections along with the administra-
tors and teachers at the Taylorville Correctional Facili-
ty. 
THE POPULATION 
An Illinois statute requires that all prison inmates 
reading at less than the sixth grade level of difficulty 
attend the correctional facility school until they attain 
that level of reading proficiency as measured by the 
Test of Adult Basic Education. Hence, the Taylorville 
students were screened for the distance learning pro-
ject on the basis of their reading ability, their willing-
ness to take part in the project and their record of 
behavior while incarcerated. The ethnic composition of 
the experimental group was as follows: twelve blacks, 
two whites , on Hispanic and one Serbian; the latter 
two individuals were non-native speakers. 
DIAGNOSTIC TESTING 
The student inmates were pretested individually 
by their new literacy instructor with the survival words 
from the Wilson Essential Word List (Wilson, 1963) 
and with Wilma Miller's Oral Reading Paragraphs 
(Miller, 1988). The individual testing, although time 
consuming, was probably one of the most important 
contributing factors to the success of the distance 
learning project. First, it yielded a current measure of 
each student's reading level. Second, it permitted the 
examiner to do a miscue analysis and collect other 
important diagnostic information. Third, it provided the 
EIU instructor with the opportunity to become 
acquainted with the students, to ascertain their inter-
ests, and to establish a positive working relationship 
with them. 
The pretesting yielded the following diagnostic 
information: 
1 . The reading ability of the 16 students ranged 
from nonreader to a 6.6 grade equivalent. 
2. Reading comprehension was adequate as long 
as the reading material was not too difficult. 
3. All of the native English speakers had a good 
grasp of letter sound relationships. 
4. The majority of the students had no idea how 
to recognize long, multisyllabic words. 
This last finding set the course for reading skill 
instruction: structural analysis of words along with 
vocabulary development and reading comprehension. 
THE INSTRUCTIONAL PROGRAM 
The inmates received ten hours of instruction over 
a two week period. The Chicago Tribune, the home-
town newspaper for all but three of the students, 
served as the medium of instruction. Newspapers 
have had a good record of success with functionally 
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illiterate adults, and the newspaper is a particularly 
vital medium for individuals separated from the main-
stream of society. 
Each lesson began with a review of the preceding 
day's skill lesson and vocabulary lesson as well as a 
cursory check of the inmates' homework assignments. 
Carefully structured prereading activities including tap-
ping into prior knowledge and instruction in word 
recognition and vocabulary were provided for the new 
reading assignments. Reading practice included echo 
reading, paired reading , partner reading , and silent 
reading . 
A reading skill lesson on an aspect of structural 
analysis using vocabulary from the prereading activi-
ties and any appropriate vocabulary from previous 
lessons was an important part of the instructional 
hour. Another routine activity was reading the weather 
map which gave the names of principal cities but not 
the names of the states; hence, the students were 
asked to identify the states. Each inmate student also 
had an EIU student penpal with whom they exchanged 
fax letters. 
The class hour ended with homework assign-
ments which required the students to silently reread 
each assigned article three times, to circle all the new 
vocabulary words in each assigned news article , to 
write the new vocabulary in their personal dictionaries, 
to reread all the new words in their personal dictionar-
ies, to scan the advertisements for specific items, and, 
usually, a skill practice activity tied to the structural 
analysis lesson. 
A total of 640 new words derived from the Tribune 
news articles were taught. Because knowledge of 
word structure was a prominent deficiency, the figure 
of 640 included not only the base words but all possi-
ble inflectional endings, suffixes and prefixes, as well. 
THE RESULTS 
Fifteen inmates completed the two week, ten hour 
instructional program. Each student inmate was post-
tested individually on all 640 words within two weeks 
of the end of the project. The results of the post-test-











With this small population the median may have 
greater validity. The Serbian student had never attend-
ed school and was a nonreader although he did recog-
nize 34 words on the post-test. If his score is removed 









Each inmate also responded to a questionnaire at 
the end of the project. With the exception of a few 
complaints about the quality of the sound and the pref-
erence of some inmates to read alone rather than with 
the group, the reactions of the students ranged from 
positive to enthusiastic. 
Thus, the answer to the questions regarding the 
feasibility of providing literacy instruction via fiber optic 
cable to prison inmates appears to be, "Yes, it can be 
done." 
IMPLICATIONS 
The importance of these findings relates to the 
fact that because of finding shortages there are cur-
rently 57 teaching vacancies in the Illinois prison 
school system. Moreover, the Illinois Department of 
Corrections has collected data showing that the rate of 
recidivism drops significantly for those inmates who 
acquire basic literacy skills by the time they are 
released from a correctional facility. The 1993 cost for 
incarcerating one prisoner for one year in an Illinois 
correctional facility was $16,000. It is immediately evi-
dent that the monetary savings for educating all prison 
inmates would be substantial not to mention the bene-
fits derived from providing them with essential job 
skills, restoring their self esteem, and providing them 
with an important and inexpensive means of recre-
ation . 
And all of this came to pass because of the exis-
tence of tiny, thread-like filaments called fiber optics 
and an impressive collaborative effort by an array of 
individuals from a private industry, a university, and a 
major state agency. The leader of this project was Mr. 
John Beabout, Director, WEIU-TV, Eastern Illinois Uni-
versity, Charleston, Illinois. 
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READERS' COMMENTS ... 
In our last issue, we encouraged readers to submit 
comments to the Eastern Education Journal. We are 
pleased to include the following reflections in this new 
column . 
Dear Editor: 
Congratulations to Ors. Tom Deering and Kathy Knops 
on their excellent analysis , "Mandates As Reform: 
Who's Kidding Whom?" in the Fall 1993 issue. They 
astutely point out that "reform" by command from 
above is inherently self-destructive because it de-
skills, de-professionalizes, and de-moralizes the only 
people who can make real reform work: the teachers 
in the classroom. 
I am reminded of John Dewey's article , "Democracy in 
Education," published in the December, 1903, issue of 
The Elementary School Teacher, in which he states: 
"If there is a single public school system in the 
United States where there is official and con-
stitutional provision made tor submitting ques-
tions of method of discipline and teaching, and 
the questions of the curriculum , text-books , 
etc. , to the discussion and decision of those 
actually engaged in the work of teaching , that 
tact escaped my notice." 
The mandate-minded, top-down style evidently has a 
long history, and it will take many years of collabora-
tive effort by educators to empower and to profession-
alize our ranks. Deering and Knops' critique is a good 
start. 
Sincerely yours, 
Dr. James C. Moses 
Chair, Education Department 
Director of Graduate Programs 
Editor: 
I thoroughly enjoyed reading the Fall 1993 journal dur-
ing Christmas break. the variety of articles was great. I 
especially liked Craig's perspective about the "moral 
imagination." People often don't think about the emo-
tional aspect of learning. Educators rarely think about 
the damage they inflict on students when they belittle 
them or compare their achievements to others in the 
classroom or request students to orally share grades 
obtained on a certain assignment. I've seen this done. 
We do this in elementary and secondary grades, AS 
WELL AS IN COLLEGE! Why? 
By the way, when the magazine didn't come out tor a 
while, I was rather upset. I am glad to know it's being 
distributed again and am eager to read the next issue. 
Sincerely, 
A reader in northern Illinois 
From email : 
"I'm glad to see the journal back in operation!" 
Space permitting, Readers ' Comments ... will contin-
ue to appear in forthcoming issues of the Eastern Edu-
cation Journal. Send your thoughts to the Editor, 
Veronica P. Stephen, College of Education and Pro-
fessional Studies , Eastern Illinois University , 
Charleston, IL 61920 (email:ctvps@eiu.edu ; FAX: 217-
581-2518) . 
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